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[ Abstract] Objective To evaluate the efficacy of intravitreal ranibizumab (IVR) injection and/or laser
photocoagulation on diabetic macular edema ( DME) of different morphologic patterns based on optical coherence
tomography (OCT). Methods A non-randomized controlled clinical trial was conducted. A total of 79 diabetic
patients (108 eyes) who were diagnosed as DME in Affiliated Hospital of Nanjing University of Chinese Medicine
from March 2017 to February 2018 were enrolled. The subjects were divided into diffuse macular edema ( DRT) group
(41 eyes) ,cystoid macular edema (CME) group (37 eyes) and serous retinal detachment (SRD) group (30 eyes)
according to the morphological characteristics of OCT, and received intravitreal injection of 0.05 ml (0.5 mg)
ranibizumab and/or laser photocoagulation according to treatment guidelines. Best corrected visual acuity (BCVA) ,
central macular thickness (CMT) of the subjects were recorded before treatment and 1 month,3,6 and 12 months
after treatment. The morphologic changes of macular edema and complications were recorded. This study protocol
adhered to the Declaration of Helsinki and was approved by an Ethics Committee of Affiliated Hospital of Nanjing
University of Chinese Medicine ( No. 2017NL-13-03) . Written informed consent was obtained from each patient before

any medical examination and treatment.  Results The 1-,3-,6- and 12-month post-treatment average BCVA
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(LogMAR) of the DRT,CME and SRD groups were improved in comparison with before treatment, and the average
CMT of the three groups at various time points after treatment was reduced than that before treatment (all at P<
0.05). For the 39 eyes who received IVR treatment, the 12-month post-treatment average BCVA ( LogMAR) of the
DRT group was 0.41+0.40,which was significantly better than 0. 60£0. 40 of the CME group (P =0.039). The 12-
month post-treatment CMT of the DRT group was (286.05+109.56) pum, which was significantly thinner than
(338.30+101.87) wm of the SRD group (P =0.045). For the 69 eyes who received IVR combined with laser
photocoagulation treatment, the 6- and 12-month post-treatment average BCVA ( LogMAR) of the DRT group were
significantly better than those of the CME group (P =0.048,0.043), and the average CMT at 12 months after
treatment in the DRT group was (304.59+106. 66) wm, which was significantly smaller than (369.34+107.80) wm
in the SRD group, showing a statistical significance (P =0.041). During the follow-up,5 eyes with SRD turned to
DRT,and 3 SRD eyes turned to CME. No eye changing from DRT and CME to SRD was found.

Intravitreal ranibizumab injection and/or laser photocoagulation can significantly improve BCVA and reduce CMT of

Conclusions

DME patients,and the efficacy is better in eyes with DRT than eyes with SRD or CME.
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HE PR 9 2% BE 7K i ( diabetic macular edema, DME )
JE 3 FORE PR B8 R0 59 72 ( diabetic retinopathy, DR) f§
HRA TR EEFEA . HATIRIT DME 145 i
7 S JR R L R R T B A R A SO e
WF5EHGE WO'E G BE W] DME rh B2 41 3k 2% 59 XU B
1% 50% , 98 /b 5 22 P 7K i 19 2 A, 2 o e A R AR AR )
(best corrected visual acuity, BCVA) &%, Hil T
#5r DME R 224776 A 29 12% W AR 3
F%m o HET, LI E N A K B F (vascular endothelial
growth factor, VEGF) 25 ¥ &L il N i 7 DME ) — 34
705 %, HBGHO LG BETR T AE . 35 W AR 3 B b MK
IR IF S m AR LS . AT B ST K DME 2 O
FH T Wi /2 3 4 (optical coherence tomography, OCT) J&
A SE R 23 D9 WL ) B IR 8 1k B IS (sponge like diffuse
retinal thickening , DRT) | %% B 5% ££ /K it ( cystoid macular
edema, CME ) #1372 W £ AL W I B 25 ( serous retinal
detachment,SRD) 3 FpiZs 7 | R[EIZEH DME %%
MBI K B e AR M o A B 5 4R
A I R & L DME () OCT J& A2 40 8 55 5 3% 10 B 3
FRC U4 ) i 5L B ( central macular thickness, CMT) &
MABFEMK . T HISA[ A DME /367
Ja , ARWFFTAT EE A R OCT 43 % DME g8 R 25 3l 55 {4k
N T 55 Bk B BT (intravitreal injection of ranibizumab,
IVR) FI/ 806G BER YT 5 BCVA J CMT 1) 2% 57

1 ARS7®

L1 —wiR
SR AR B AL BRI A SE 5 125, A 2017 4 3 A

3 2018 4F 2 J] F 1 A BE 24 Ok R BR B IR A i 2
4 DME Jf#£52 TVR Fl/ 8806 EER I7 19 85 79 4]
108 HR, Hovp 55 48 {51 60 HR , % 31 4] 48 HR ;4R 51~72
%P (61.78+13.04) % . G AFRIUE: (1) &N 40
PRGN YT G 2 W MHE <7. 0 mmol/L 48 J5 2 h Il
BE<11.0 mmol/L 4 2 BIKEJRJ &2 7 5 (2) OCT £ & 71
BHETLL M 1 mm JEFE A CMT>250 pm HiGJ7 5 BT
W BB M AR K DME % o fEBRARTE: (1) &
FEE 58 R BRI L R 2T A 1 A 5 0 D O AR
(2)4 IVR KRR HOCIRTT & 5 (3) A 10 W ik B
FE T OGRS 05 5, A7 7E W R 0 JE Ot ) BT R o
(ARG H . AR EIECHREREEF),
I 22 U e R 24 R 2 B e IR e 48 B R B 2 e o (it S
5 :2017NL-13-03) , i f7 321 & 2 2 A R = 45
1.2 Fi:
1.2.1 [RPBHGA K& DME 4320 Firf & RHiAT Btk
%7 IE AL 77 ( best corrected visual acuity, BCVA) f& 2, 3f
et g5/ o3 B £ 6B (LogMAR) #1L 7 EA7iE 5%, 17
ZLBT W GO A A, AR A IR T R TR S AT
AR JiE B AH . OCT ( Spectralis, 1 i Heidelberg /3 ] ) [ ¢
O ER RIS I 48 38 52 K A . OCT A5 A LA B B o0 M1y
b, R KRS, AR N 1.9 mm, $5 4 1]
Ay 6 mmx6 mm, # [u] 73 HE RN 14 wm, R 6] 73 B R
AT pm, SR 512x496 5 [ HIAX A& 417 i H 4K
7 0 0 R O ot 22 b R R N SRS R A IR R )R
58 SOGA SMU A BE B/ O CMT B iy 2 B 450 6
F8 B U 52 i, R A2 A 3 U, BT I

ZBSCHR [ 7 ]/ 05 15 JF 4K 95 OCT ¢ 4k ¥ DME 4y
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4y DRT 21 .CME #1 #1 SRD #H, DRT #H DA i B X 0 %]
JREA 2 b B A [ A8 8 JRE Ry SRR AL, O R s s , il A
T DUARR Sz S X, P o i 2 76 4 A i ik . CME 4 22 |
B WY S 19 RS 5l B S R A g A AT B R DAL R A
A TURBERERS X, SRD A4 b 2R, 50
W A5, 2R | B 22 2 T] A A AR X 32 B A W B DX, 108
Ak DRT 44 41 AR, CME 44 37 R ,SRD #H 30 iR ,3 4>
AL PR AR W PR R OB AL i 21 2 K F T
BEERBTIGIF 8 (1 P>0.05) ;3 M EIRYI LG
BCVA ( LogMAR ) . 1§ A= £ ¥F WK i AL W I g A2
(proliferative diabetic retinopathy,PDR) ft /&5 tt 4] . 9] 4G
MR He 20097 I 28 BV 0 SR B i 2 R T 4
R (¥ P>0.05) ;3 DA BIRY IR CMT L4 2
FAGITEE X (P=0.003) (% 1),

1.2.2 JBITHZE =M 2017 4£ EURETINA & 15 1Y
DME 397 #5 /" 2 36 97 J7 %o 108 IR, 17 s
IVRIGY7 39 IR, 47 IVR BR & HOELBER YT 69 IR, 3L
R I VR S AR O TR % N i (R — B AR 58 N, TE A
Hi 3 d PR s H 2 A R0 B IR ( H A2 KA
ik oAt ) R 4 UK, T T A R R R . R T
BEBCFEMY, R MR B A R BRI (H A S X
il 2k oAt ) IR AT 2 T RR e, T R IR 30T T B A
J % 3.75 mm gb 3 B EEE, Z2 408 HEVE 10 mg/ml K
AT 0. 05 ml(F FEERAPL 0.5 mg) BILRMAME KRG
BWOLGEER T IVR J5 7 d 17 B BEAS MO &E, R T £
WA 2 WOt Visulas Trion (8 5 45 7 24 6 ), 28 £ K
K561 nm (B HEOL, BEROGIIE] 0. 1 s, 0E I3y 70 ~
140 mW S HEF A2 100 pum, [8] B 100 pm, T ~ 11 4%
JEBRERNL o HRE JE 4% A DR B¢ PDR AR & 47 4 0L
BREHOEGEE , R B 532 nm &6, A48 =5 L1 A

51 4 4GB 30 0 I, S 4 9 5 L IR
Fi OBBEF e 250 wm I 0.2 s HOL % % 170~
240 mW S BERIBE Y 1 4B AN B DL I B
CJry ST 2k JR 1160 35 A 16 ok B 11 66 5 46)
Lo BRI IR OB A7 44 1 ) — P2 52
1.2.3 BEUIWE A BITHITR 1A R A A S
AR 6 A 12 A AL R EE I TRBAT B i
Bk 4R LG K 75 A0 OCT R, %€ 1 I B
A AS A IF i R AR BCVA T CMT, i A o
T BT B AN
13 Geil ik

RI SPSS 22,0 Be ik AT S0 14007 A
VERHI R 25 Shapiro-Wilk K 56 3 5 52 T 45 40 45 , LA
mean:£SD 7% 4% 4L 3L T BB 25 5 LO B A
IR 2% 9522 BT 5 150 EL B0 P K 30 4 41
IR BCVA i CMT 51 L e 5 P 0 A2 300 Bt IR 3% 0
AT AL 2 T LR T LSD-1 4% AU A6
5o P<0. 05 2 AT 52 12 2 L

2 FR

2.1 KA A[RIEE A BCVA

Hoali $E % IVR 3697 19 39 IR, 3 A4 [a) R
BCVA BUA LB E R AH ST FE X (F,, =9.149,P=
0.043) , =497 )5 12 4~ H ,DRT 41 BCVA B & {f F
CME 4, 2 R A5 2#E X (P=0.039) . A [F [A] 5
BCVA i #2257 A Ge it 22 38 L (Fyyyy = 38.702, P<
0.001) ,H:# DRT 40 1 CME 21 BB IR A7) 1.3.6.12
-84 BCVA B3R 97 1T B 2% 12 5 , SRD 4 ARG
PR LAH 3 A H Y BOCVA BTl &k, =
A G E L (H P<0.05) (£ 2),

®1 BFHBEFEZRFELE

Table 1 Comparison of demography among various groups

b R b e PR - T T—
anm ERREIE e, OB (s, M K
Ghrdn) 0y ) %) CEOT AR ) wmtg) " %)

DRT 41 41 23/18 60.51+15.22 12.66+8.93 7.94+1.88 19(46.34) 0.73+0.31 402.48+ 83.66 14.42+3.11 18(43.90) 2.7+0.6
CME 4 37 21/16 63.43+£17.49 14.87+7.30 7.43+1. 64 19(51.35) 0.81+0.27 441.63+104.36 13.83+2.48 11(29.73) 3.0+0.8
SRD 41 30 16/14 61.11+£15.02 13.05+6.98 8.17+1.51 17(56.67) 0.69+0.33 485.72+109.85 15.16+2. 14 10(33.33) 2.8+0.6
X’/F I 0.087 0. 351 0. 840 1.705 . 146 1.397 6. 186 2.076 1.832 1.962
P 0.958 0.705 0.434 0.187 0. 342 0.252 0.003 0.131 0. 400 0. 146

T (aX® K8 ;b: K Iy 2540 H7)  DRT: 9k 4 5 BE/K b 5 CME « 8 B 58 RE /K B 5 SRD - 24 ¥ Y1 WA 190 J52 1 5 5 HbA Le - 5 4k 1l £1 2 15 ; PDR - 384 =
Tl DRG0 I B3 45 s BCVA e A7 IE A 7 5 CMIT 2 58 B4 w0 W10 ) JREJEE B2 5 TVR - B B AR P9 1 1 FR 2R3t 1 mmHg=0. 133 kPa
Note : ( a;Xz test;b:One-way ANOVA) DRT:sponge like diffuse retinal thickening; CME : cystoid macular edema; SRD ;serous retinal detachment; HbAlc:

hemoglobin Alc; PDR: proliferative diabetic retinopathy; BCVA ; best corrected visual acuity; CMT: central macular thickness; IVR; intravitreal injection of

ranibizumab 1 mmHg=0. 133 kPa
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52 IVR BR5 WOGOGEER YT Y 69 MR v, 3 4~ 2[H]
B BCVA BRI EZRARITHE X (F,y =
11.378,P=0.034) , {497 )5 6 1~ H .12 4~ A DRT
4 FRHRSE44 BCVA % CME 4%, 2 S WA G125 X
(P=0.048 .0.043) ., A [f] i ] & BCVA Hohs 2= By
Giil 2 M (F,y = 26.815,P<0.001) , HHET7E 1.
3.6.12 1 H DRT 41 f1 CME £ /IR -3 BCVA 4534
IR EH e, ZR AR E X (¥ P<0.05);
SRD A BRI IS 1.3.6 1~ HF-3 BCVA B/ Y71 I
ERE,EZFHYASRITEE X (P=0.002,0.008,
0.036) (% 3).

2.2 KHASIRIEE] A CMT LhAs
OCT & 7w, #:52 IVR 3597 J5 DRT 41 fR R ¥ B

0.040) ,H 597 J5 12 4~ A, DRT 41 B HR ¥y CMT
¢ SRD 2 W] B R, 2R AT FE L (P=0.041)
(£5),
2.3 KARFHEUHIN E K ML S A2 1L

Bl 1 8], DRT 41 v 21 FR % B K i iR, o
51.2%,19 IR{/5 2 DRT JE 2, (5§ 46.4%,1 [R & 725 K
CME 45,5 2.4% ., CME 2 14 [ B BEK b8 ,
hi37.8% ,19 R4 2 CME JEZ, 5 51. 4% ,4 IR A5 K
DRT JEA, 15 10. 8%, SRD £ 11 HR %% BE /K b i 8 ,
5 36.7% ,11 IR{£3: SRD B34, 5 36. 7% ,5 IR A5 K
DRT & &, & 16.7%,3 B % 78 5 CME B 2, |5
10. 0% ., FEREVIIH N, AR M ZL 3] DRT 8¢ CME #6715 3%
SRD #y 15 4L

DX A ) B i 22 b B JEE R A
J7 R 2 E FRAL, CME 41 R HR 3
BAE DX A0 o B 1) e A T R, A
% X 4%, SRD 41 B HR 35 B X
g bR ERERER, S
KIZEMM AR EEEZ
[E1) P YR 1 I DX 2 (B 1)

Mol IVR 3R 7 IR
o, R[] B ) CMT 8K
B ERAGATFE L (F =
41.391,P<0.001) ;3597 )5 1.
3.6, 12 1, FHBMRF
CMT ¥ %36 97 1 B 2 KA,
ZSWAE G R XL (¥ P<
0.05) . 454 (A B HE CMT &
Wb, 25 A% i E X
(F,,=10.390,P=0.044)
HIG9F G 12 4~ A, DRT 41 &
ARSF- CMT % SRD 41 W i %
M. EZRAHRITFEX(P=
0.045) (£ 4).

5% IVR K4 06 ok B
S N1 s S NN [ £ 1 =
CMT fH SR LA, 2 R A &
T2 L (Fyypy = 43.426, P<
0.001) ,HA 8975 1.3.6.12
AN 4 4B IR T3 CMT 335
RITHT] WFEAL, 2 R A SR
T2 (¥ P<0.05) . %41
] CMT @A L4 22 55 g it
Y (Fyy = 11.669, P =

2 IVRAFFEARERE R EH BCVA L% (mean+SD,LogMAR)
Table 2 Comparison of BCVA among the three groups at various time points following
IVR treatment ( mean+SD,LogMAR)

R [F i ] 4 BCVA

415 R %

ER A WIrE1AH RIFE3IAA WITRE6OAA RITE 12104
DRT 4 17 0.72x0. 32 0.36+0. 40° 0. 380. 50° 0. 40+0. 56" 0.41+0. 40"
CMEZ4 13 0. 80+0. 25 0. 47+0.39° 0.510.51" 0.57+0. 53" 0. 60+0. 40"
SRD 41 9 0. 67x0. 31 0. 40£0. 37" 0. 43+0. 42° 0.47+0.48 0.52+0.41

T F oy =9. 149, P=0. 0435 Fyypy = 38.702, P<0. 0015 F oy = 2. 434, P = 0. 138. 5 41 Py 34 7 i (4 o

2, " P<0. 05 5 55 F i I [7] 55 DRT 21 {8 b3, " P<0. 05 (T & W B P R 2 07 224007, LSD-0 4 83)  IVR . B 3%
PRI TE S 5 PR BT BCVA SR A IE AL ) s DR 3R 18 4 3 BE K Jih s CME 8 5 % 45 /K Ji 5 SRD - 2 9% 4 40 10
5

Note;Fgm“p =9.149,P=0.043; F,,. =38.702, P<0.001; F,  .cion = 2.434, P =0.138. Compared with
respective BCVA before treatment,“P<0. 05; compared with DRT group at corresponding time poinl,hP<O‘ 05
(Repeated measurement two-way ANOVA | LSD-¢ test) IVR:intravitreal injection of ranibizumab; BCVA ; best
corrected visual acuity; DRT: sponge like diffuse retinal thickening; CME: cystoid macular edema; SRD; serous

retinal detachment

£ 3 IVREEHAXEERTEAEREREH BCVA b5 (mean+SD,LogMAR)
Table 3 Comparison of BCVA among the three groups at various time points following
IVR combined with laser photocoagulation treatment ( mean+SD,LogMAR)

ANTFI I E] AL BCVA

- "
W BRI WrRI A RO WTROAA TR 12 4
DRT 4 24 0.75£0. 30 0.38+0. 40° 0.39+0. 50" 0.40+0. 42° 0.42+0. 40°
CME 2 24 0.83+0.29 0.49+0. 39" 0.53+0.51" 0.61x0. 43" 0.64x0. 41"
SRD 4 21 0.70=0. 33 0.43+0.37° 0.45+0. 42" 0.49+0.47° 0.52+£0. 44

T F = 11.378,P=0.034; Fyyy =26.815, P<0. 0015 F oy = 4. 531, P=0. 109. 55 41 4 34 97 i {8 [t

£, P<0. 055 547 13 1 ] 15 DRT 4B 4, " P<0. 05 (T 42 Il 55 3 X 26 05 2% 43 7, LSD—t k) TVR. 3538
1A P 3 5 R R B BT s BCVA L B 44087 I A0 g s DRT - 9] 18 M 85 BE/K fif s CME + 35 3% 2 % /K fif 5 SRD « 3 3% 4 90 99
JIEE . 5

Note:F,,,, = 11.378, P =0.034; F,, = 26.815, P<0.001; F, ..., = 4. 531, P =0.109. Compared with

tion

respective BCVA before treatment, " P<0. 05 ; compared with DRT group at corresponding time points,hP<O. 05
(Repeated measurement two-way ANOVA ,LSD-¢ test) IVR:intravitreal injection of ranibizumab; BCVA : best
corrected visual acuity; DRT: sponge like diffuse retinal thickening; CME: cystoid macular edema; SRD ; serous

retinal detachment
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DRT 4

CME 4 SRD 4

VAITIE 120 A

B 1 3#%K% DME £Ri&{TIE
SRR KW SRD 38 0 0 B g

Figure 1 OCT images of maculain three different types of diabetic macular edema patients at

HPX OCT &

EZU DRT: 9K & k5B M s CME : B 5

different time points DRT:sponge like diffuse retinal thickening; CME : cystoid macular edema; SRD;

serous retinal detachment

x4 IVREFEAERESKZE CMT L% (mean+SD, um)
Table 4 Comparison of CMT among the three groups at various groups following
IVR treatment ( mean+SD, um)

TR ] £ CMT

45 ¥

’H%J e {97 W IAA WITR3AA . WRRE6AA R 1244

DRT 41 17 396.41+ 80.56  269.23% 79.40" 272.50+ 90.48" 280.43x105.69"  286.05x109. 56"
CMEZ]l 13 434.83:102.39  281.64x105.12"  289.57+108.49" 295.73+123.96" 309.94x103. 67"
SRD 4| 9 478.74x110.55 303.14x117.63"  310.80+122.37° 316.54£120.53" 338.30+101. 87"

et F = 10390, P=0. 0445 Fyy i = 41,391, P<0. 0015 Fyp = 1. 891, P=0.257. 541 43497 i {4

FeA, “P<0. 055 5 A1 I I i) 57 DRT 2108 L 42, hP<0 05 (T &2 I+ P IR 3 05 22 73 #r , LSD-¢ K 4y )

IVR : B8 (A A T 55 8 Bk SR 470 5 CMT 2 3 JRE Ao 1400 o B JRE 88 5 DR'T : /% 8 1 3 /K i s CMIE « 3 B 588 A

IR il s SR« 256 1 0 1 IS A
Note : F/ =10.390,P=0.044; F

group > ¥ time

=41.391,P<0.001;F,

5 £ interaction

=1.891,P=0.257. Compared with
"P<0. 05

IVR : intravitreal injection of ranibizumab; CMT:

respective CMT before treatment,
(Repeated measurement two-way ANOVA , LSD-¢ test)

“P<0. 05;compared with DRT group at corresponding time point,

central macular thickness; DRT: sponge like diffuse retinal thickening; CME: cystoid macular edema; SRD;

serous retinal detachment

x5 IVREAHXALBREFEARNEREH CMT tL# (mean+SD, pm)
Table 5 Comparison of CMT among the three groups at various time points following
IVR combined with laser photocoagulation treatment (mean+SD, pm)

AT T 5 CMT

415 31

197 i WTE IR WIFR3IAA S RO TR 1244
DRT 4l 24 413.49% 86.51 283.28x 71.68" 290.55: 83.44" 298.93:115.65"  304.59x106. 66"
CME 41 24 448.13% 96.36  296.15x102.38" 310.79£101.22" 327.72:120.46" 341.44x112.69°
SRD 4 21 489.40+105.59  330.54110.63" 347.87x111.67° 356.56125.50"  369.34107.80"

Wt F oy = 11669, P =0.040; Fopy =43. 426, P<0. 0015 F oy oy = 2. 084, P =0. 196, 5 41 4 34 I7 i

CMT {H HL 4, * P<0. 05 5 541 i i ] 5 DRT 41 i F ¢, P < 0. 05 ( 7 52 0 45k 1 I8 % J7 22 43 7, LSD ¢ 46
B)  TVR: B Py v 5 5 BR B0 5 CMIT « B8 E v [T o0 IS8 J5E 88 5 DRT: 9% 18 1 3 BRE /K Ji 5 CMIE - 3 B
FEREAK I 5 SRD - 33801 AL 1o 5t

Note: F =11.669,P=0.040; F

group 5% time

=43.426,P<0.001; F =2.084,P=0.196. Compared with

"P<0.05
IVR : intravitreal injection of ranibizumab; CMT .

interaction
respective CMT before treatment, * P<0. 05 ; compared with DRT group at corresponding time point
(Repeated measurement two-way ANOVA | LSD-; test)
central macular thickness; DRT: sponge like diffuse retinal thickening; CME: cystoid macular edema; SRD;

serous retinal detachment
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